In the present study, the consumption data of paddy and wheat growing farm households were analysed using the Almost Ideal Demand System (AIDS) model, incorporating the household composition in addition to the usual price/income variables. Although the general restrictions of demand theory were rejected, the overall results were not seriously out of line of a priori expectations. All the own-price elasticities were negative and most of them were significant. Paddy and wheat were found to be gross complements in consumption whereas meat and pulses emerged as gross substitutes. Dairy products and meat were regarded as luxuries by the sample farm households and expenditure on these items was curtailed in response to any addition to household size. Significant quantitative dietary impacts were found associated with change in the age composition of farm households. A more detailed analysis of consumption behaviour of rural families may be merited; this may explore alternative groupings of consumption goods, additional socio-economic factors or use of panel data.
INTRODUCTION
For a wide range of development policy issues, it is important to understand how the individual consumer or household responds to changes in relative prices, real income and a household's socio-economic characteristics. The analysis of consumption patterns of households growing food crops is of special interest to agricultural policy-makers. This is because changes in agricultural price policy affect farm income which in turn alters the household consumption of commodities grown as well as the demand for other consumer goods supplied by the non-farm sector. 1 This stated mechanism works through the profit effect within the Agricultural Household Models (AHM) framework. However, if profits are relatively insensitive to change in exogenous prices and constitute small part of full-income and if the consumption of farm produced commodity is relatively insensitive to changes in full-income, then the AHM may not yield different results from conventional supply and demand analysis [Singh et al. (1986) , p. 29)].
2 In this analysis, only those basic food commodities were included for which sample farmers reported prices. Therefore, some other essential food items such as fruits and vegetables were excluded in this estimation. Moreover, non-food expenses such as spendings on clothes, shoes, household repair, marriages etc. are also not considered in this analysis. changes in prices, income or the age composition of the household. The analysis is based on consumption data collected from (177) paddy and wheat growing farm households of Daska, Gujranwala and Ferozwala tehsils in the rice-wheat zone of irrigated Punjab. The collected information pertains to consumption expenditures during 1995.
EMPIRICAL DEMAND ANALYSIS
Methodologically, two approaches are used for estimating demand equations. The first consists of specifying estimable single-equation demand functions in a pragmatic fashion without recourse to economic theory. 3 In the second approach named as complete demand system, all products are treated symmetrically and simultaneously estimated. Using the second approach, a number of demand systems have been proposed during the past fifty years under the primal, dual and flexible functional form settings but two of them have become very popular because of their relative empirical expediency. These are the Linear Expenditure System (LES) developed by Stone (1954) and the Almost Ideal Demand System (AIDS) developed by Deaton and Muellbauer (1980) . 4 The latter has been widely applied in empirical research and its application has not been limited to standard consumption analysis but has also been used to analyse the demand side of an Agricultural Household Model (AHM).
Further developments in the AIDS model are still on-going. For example, Bollino (1987) has proposed a generalised version of AIDS, naming it the GAIDS. Bollino and Violi (1990) introduced a hybrid model, combining the Translog and AIDS models, called the generalised version of the Almost Ideal and Translog demand system or GAITL. Green and Alston (1990) corrected the Stone's Index for a case when prices are exactly (linearly) proportional to the index value. Moschini (1995) modified the Stone's Index for computing a price index in a situation where different measurement units are used for various commodities. However, these modifications are not widely used in the empirical analysis.
SPECIFICATION OF THE MODEL AND ESTIMATION
In consumption analysis, the choice of demand system is of primary importance because it has direct relationship with the nature of parameters or 3 In Pakistan, a number of studies analysed the household consumption patterns using Household Income and Expenditure Survey Data (HIES). Majority of them were based on the single equation estimates, for instance, Ranis (1961); Rahman (1963) ; Bussink (1970) ; Khan (1970); Malik (1982) ; Cheema and Malik (1985) and Malik and Ahmad (1985) . These studies have concentrated on estimating and testing the validity of the relationship between income and expenditure on different commodities [Burney and Khan (1991) ]. 4 In Pakistan, Mukhtar (1985) ; Ahmad and Ludlow (1987) ; Ahmad et al. (1988) and Ali (1993) have used LES whereas Ali (1985) has used Extended LES and Alderman (1988) have applied AIDS for analysing the household consumption behaviour in Pakistan.
elasticities obtained [King (1979) ]. For the present study, AIDS was preferred because of its theoretical superiority, being flexible in allowing, but not requiring, the general restrictions of demand theory to hold. In addition, in contrast to the LES model, it permits a full range of commodities (complementary and substitute goods, normal and inferior goods) to be analysed.
The estimation of AIDS was carried out using a system of equations comprising household budget shares for various commodity groups. The commodities included in the analysis were: paddy, wheat, meat (beef, mutton and chicken), pulses (lentils, chick peas, mash and mung bean), dairy products (liquid milk, yogurt and desi ghee) and others (sweeteners i.e. sugar and gur, 5 vegetable ghee/cooking oil and fuel). Thus, the system to be estimated consisted of a set of 6 budget share equations, i.e. one budget share equation for each item or commodity group. Since all budget shares sum up to unity they form a singular system of equations that cannot be estimated directly. Hence to make the system non-singular, one of the share equations has to be dropped arbitrarily.
For ith commodity, the budget share equation used for empirical estimation was,
where w i = Budget share for ith commodity group. M = Per capita expenditure on all consumption items included in the model. P = Stones' index estimated as log P = ∑ w j log P j H h = No. of household members of type h: h = 1, children (aged < 5 years). = 2, adolescents (aged 5-15 years). = 3, adults (aged over 15 years). p j = Price/unit or aggregate price of consumption items in group j. i,j = 1, paddy.
= 2, wheat. = 3, meats. = 4, pulses. = 5, milk. = 6, others. α i , γ ij , β i and θ ih are parameters to be estimated.
For a group containing two or more commodities such as meat, following Adulavidhaya et al. (1984) , the aggregate price of a group of consumption items was computed by using the following formula: Regarding the general restrictions for the AIDS model, adding-up requires that ∑ i γ ij = 0, ∑ i β i = 0, homogeneity implies ∑ j γ ij = 0 and symmetry implies γ ij = γ ji . The uncompensated own-price (ε ii ), cross-price (ε ij ), income (η i ) and household age composition elasticities (φ i ) were computed from the parameter estimates using following expressions:
where N is the total family size. Moreover, the impact of a change in family composition on the household income (i.e. the change in expenditure on ith good as a percent of household income) was estimated using the following equation (for derivation, see annex):
RESULTS AND DISCUSSION
Descriptive statistics about the budget shares of various commodity groups, their aggregate prices and the age composition of the sample households are presented in Table 1 . It can be observed that cereals (i.e. paddy and wheat) constituted more than 22 percent of household expenditure whereas milk and its products were major consumption items having average budget shares of more than 43 percent. The coefficients of variations for prices of various commodity groups ranged between 8 and 43 percent. The largest variation was observed for the aggregated price of meat. This is attributed to large differences in the price of various meat types such as beef, mutton and chicken. Wheat prices exhibited the least variation. Regarding age composition, the average sample household was composed of 1.34 children, 2.29 adolescents and 5.67 adults. The restrictions of homogeneity and homogeneity with symmetry were tested using the likelihood ratio test (Table 2 ). Both sets of restrictions were rejected. In empirical research, such rejection of the restrictions implied by the demand theory is not uncommon. For example, the rejection of homogeneity has been reported by Blanciforti and Green (1983) . The rejection of symmetry with homogeneity has also been recorded by Mergos and Donatos (1989) . Moreover, Deaton and Muellbauer (1980) stated that if homogeneity does not hold, it is not possible to know whether we should expect symmetry to hold. In the context of the present study, a number of reasons for rejecting the restrictions may be offered: the theory is inappropriate (the sample households do not maximise utility), the model is mis-specified (for example, the commodity aggregation is inappropriate), or there may be measurement errors in the data. The latter may be the most likely explanation here, since the collected data were based on memory recall of the sample farmers and so errors in reporting could not be ruled out. An additional factor may be relative lack of variation in some of the price series. 
The Estimated Elasticities and their Implications
The parameter estimates of the preferred (unrestricted AIDS) model are presented in Table 3 . The estimated elasticities and impacts of change in age composition of the family on household expenditure on various goods are presented in Tables 4 and 5 respectively. All own-price elasticity estimates had correct (negative) signs. With the exception of paddy, all the own-price elasticities were highly significant. Of the 30 cross-price elasticities, 14 were positive, signifying gross substitutes, and the other 16 were negative, indicating complementary consumer goods. However, majority of the cross-price elasticity estimates were nonsignificant. All estimated income-elasticities were positive and statistically significant. Among food grains, the own-price elasticity of wheat was much higher than paddy implying that sampled households were relatively more responsive to changes in the price of wheat compared to paddy. But both paddy and wheat were price inelastic, possibly reflecting the fact that they were integral items of the household diet whereas their cross-price elasticities were negative indicating that they were the gross complements in consumption. 6 Regarding the consumption of protein goods, the own-price elasticity of meat was higher than the own-price elasticity of pulses. The positive value of their cross-price elasticities implied that they were gross substitutes 7 but the estimates were statistically non-significant. Estimates for the income elasticities of meat and dairy products implied that these items were luxuries 8 (η i > 1). A rise in household income would lead to relatively higher consumption of pulses and wheat.
When considering the impact of change in age composition on household consumption, particular attention focuses on the sign of the coefficient of the respective age group variable. If, for example, a child is added to the household, holding all other variables (including income) constant, the child will place a specific, additional demand on the household's consumption of food items (a "hungry mouths" effect) but since the household in a monetary sense is now worse off, the child will reduce the household's demand for (normal) food products (a "real income" effect). What is measured here is the combined impact of these responses. Thus, it is found that the demand for all commodities except meat and milk increases with the addition of a household member in each category (the hungry mouths effect 6 Ahmad et al. (1988) also reported similar findings for rural consumers of Pakistan using Household Income and Expenditure Survey data for 1979. They used the Extended Linear Expenditure System model. 7 Two goods are said to be gross substitutes if (δX i /δP i ) > 0. 8 Ali and Abedullah (1998) also reported similar findings for Pakistan using AIDS model.
outweighs the real income effect). The negative sign for milk and meat for household composition implies that the farm household curtails the expenditure on these luxurious items with the addition of members of various age groups. Moreover, for all commodities included, a consistent positive association between the magnitude of the elasticity estimates and various age groups can be observed. In other words, the magnitudes of elasticity estimates for children are smaller as compared with the adolescents and adults. This implies that a change in age composition of the family causes significant quantitative effect in the consumption patterns of the households. On the other hand, adding a child (H 1 ) ceteris paribus reduces expenditure on meat, pulses and milk by 0.26, 0.05 and 1.81 percent of household income (i.e. the real income effect is outweighing the 'hungry mouths' effect) while the addition of an adolescent or adult increases expenses on the staple rice, wheat and pulses. The impact on expenditure of the 'luxury' meat and milk was negative for adolescents and adults (Table 5) .
In summary, the pattern of food demand that has emerged from this empirical analysis suggests that changes in the prices of milk, meat and wheat will bring major changes in the diet of the sample households. On the other hand, a significant increase in the demand of milk, meats and pulses can be expected following an increase in the household income. Increases in household size ceteris paribus reduces the consumption of dairy products and meat but increases the demand for other food products. A change in the household age composition brings significant changes in the quantities of various commodities consumed.
Do these results have any policy relevance? Well, there are some indications. For instance, rice and wheat are generally considered consumption substitutes but were found complementary in this study. The income elasticities suggest that as rural income grows, there is relatively less demand for own consumption of rice and wheat, and greater demand for meat and milk. In the longer term, one might foresee the farm resources moving away from production of staples towards greater livestock production. Perhaps, there may be some public concern over dietary impacts in the absence of control over the prices of essential food items or lack of greater income generation opportunities for the farming families. Similarly, if the dependency ratio (children to adults) is increasing generally in rural areas, policy-makers may anticipate the impacts in a more general way.
CONCLUDING REMARKS
The empirical analysis of farm household consumption patterns reported here has yielded broadly satisfactory results both in terms of economic theory and statistical fit. All the own-price elasticities had theoretically consistent signs. Both paddy and wheat were confirmed as an essential part of the household diet as well as being complementary to one another. On the other hand, meat and pulses were found to be gross substitutes. An increase in the household income will induce substantial expansion in household demand for meat and dairy products but consumption of these foods will decline if household size grew ceteris paribus. These results accord with common sense.
However, the rejection of the general restrictions of demand theory is worrisome and suggests that further analysis may be merited. One possibility would be to investigate other commodity groupings or to incorporate additional socioeconomic factors in the model. The use of panel data, which would record through multi-visits, household consumption over time, could also be explored; in this way, more variation, particularly in the price data, would be introduced. Nevertheless, it is expected that results and general arguments advanced here would be quite robust and despite the limitations of the present study, it should positively contribute to the discussions on issues concerning consumption patterns of farm households in Pakistan.
Annexure

ESTIMATING THE IMPACT OF AN INCREASE IN H h ON HOUSEHOLD EXPENDITURE
By ignoring prices, the Equation (1) 
